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Preprocessor Functions
Data QA
Data manipulations
Calculations

Projection Processor Functions
Generation calculations
Generation deficit units defined, if needed
Excess power redistribution-Two step process
Emission calculations
Outputs

Post Processors
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» Need for preprocessing
 Preprocessing allows improved projection outputs

» Basic functions:
Hourly CAMD data update to remove non-EGUSs
Examine data outliers
Sets up base year (BY) structure

Examines input files

‘
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Presenter
Presentation Notes
Need for preprocessing:
	*large database
	*assistance in ID’s problem data and problem units
Data outliers:  substituted data, incorrect units.  Gross load, steam load, heat input, emissions

BY structure:  
	*hierarchy of units based on utilization, 
	*hourly hierarchies based on fuel unit types and amounts of generation in BY
	*BY partial year reporters
	*BY generation data on hourly basis 

FY structure:
	*FY growth data using growth rates, without distributing to units

UAF: 
	*3500+ units, will grow as BY transitions to 2011
	*necessary data available
	*unit level calculations like BY heat rates, maximum sizes, etc

Controls/Input Variables/etc:
	*Basic structure and supplied data are as required by the program.





PS1-Data input
from BY CAMD
Hourly File
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PS1.01-Remove data for
units designated as non-
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PS1.02-Run edit
checks onthe
informationin the BY
CAMD hourly file

D of nor-EGU
CAMD units is

Preprocessing Steps: These steps can be done prior to the algorithm calculation loop beginning.

made thru State
database
inputs

fromthe Unit Availability File
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PS1.03-
Create
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PS1.04-Create the 3
hourly hierarchies
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generation data for
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ERTAC Fusl/Unit

rypeBin
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I_ PS1.05-For partial year reporters, —l

' create hourly BY records using
annual HI data and a default
temporal profile for hours not

reported to CAMD

PS2.01-For every
unit in the LIAF,
determine the
ERTAC Fuel/Unit
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Data from
FPS2.01 also

PS2.02-For each
existing and new unit
inthe UAF, calculate
the ERTAC Heat Rate

(annual average)

CAMD
ourly File

needed.

Data from UAF
or EGrid
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annual Hl

PS1.06-Create
report on partial
year units

PS1.07-FOFeathhour of

Fuel/Unit Type Bin,
calculatethe BYGen,
BYRetGen, FYGen and
FY Growth
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PS1.08-For each
ERTAC regionand
ERTAC_fuel/unittype
bin, determine the unit
allocation order
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the yearin each ERTAC /_

Data also
needed from
PS3.01 and
UAF.

UF data and
/— new unit data
from the UAF
needed

PS1.09-0Output a unit
allocation file and an
hourly hierarchy file

suitable for import into
the algorithm to allow
States to review and

update the information

P52.03-Determine the
max_ERTAC_heat
input_hourly_summer for
each existing and new unit
inthe UAF
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FS2.04-For each existing
and new unit in the UAF,
calculate the hourly Cptimal
Load Threshold using the
percentile of the hourly data
as described inthe Input
Variables worksheet
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PS2.07-RUN x
edit ch.e'cﬂ»fson_ ____Fg-f_gegz’
the
informationin MG @
the UAF units W\_th
data outliers

Creates a
preprocessor log

P52 09-Cutput a
UAF and hourly
proxy listing
suitable for import
into the algorithm
to allow States to
review and update
UAF information

file
Important for QA
Improves input files

Files from the
preprocessor are
fed to the processor
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Presenter
Presentation Notes
Reviewing the preprocessor log is pretty important.

We’ve found that certain issues raised preprocessor log must be addressed or the processor itself will crash. 

On the Virginia Linux system, the CONUS runs take about 4 hours for the preprocessor to finish.

First click:   here is where the preprocessor handles those units without complete BY data (partial year reporters).  Important for states that are subject to the NBTP, mainly. 

Second click:  Program will calculate the BY heat rate of a unit.  This is a very important number, essentially a measure of the efficiency of a unit in converting fuel to power.  Can be adjusted by state representatives on a unit by unit basis.    

Third click:  provides a profile for new units, which are assumed to be very efficient and will be utilized frequently.

Fourth click:  calculates hour specific growth rates, based on new units, retired units, etc.


Calculates future generation
By region and fuel/unit type

Outputs are modular

Capacity deficit check
May generate generation deficit units

Treated as new units, with profiles
Grows all existing units based on hourly growth rates

Determines if there is excess generation in any hour
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S [l document new units not already at their max - -
v AFYGrowth annual ERTAC UF or annual
4Y.2.a-Multiply the BY _| capacitylimit. rOW ex I S I n g
operational input/output of each | -7 ¥
\ ML P e 5-Multiplythe BY \ 1 t f h
¢ operational input/output ' u n I S O r eaC

/\ I_ofeach existing unitby AFYGIU
s EN hour of the year
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any unit
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4Y.3.N-Goto
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to hourly and annualcapactties and
utilization fractions (UF).
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Presenter
Presentation Notes
First click:  checks for capacity needs.  Will create additional units if generation needs are not met.  Hour of capacity check is up to user in input variables file.  

Second click:  generation of new units to meet deficit requirements (generation deficit units) necessitates recalculating many factors for growth rates.

Third and fourth clicks:  existing units grown based on updated hourly specific growth rates

Units cannot be operated at more than their capacity, so here the excess generation pool gets created.


10-Page 3 = 10.5-Beqin at the
firstnext hourin the

hour-af-year hierarchy

|

12-Has the unit

optimal
thrashold T2M-
T-For first unit in allocation listing, or any annual Has hr
allocate utilization of that unit capacity 8,760
from the ExGenPool of that unit Been QNtL 1 1
been reached? reached 904 D I St r I b u teS EXG e n

?

15-For first um\t}\
allocation listing,

allocate utilization
of that unit from
the ExGenPool

Goto next unit on

location hierarchy

16-Has any
max
capacity of
that unit
been
reached?

14 1-Allot
utilizationto the
next unit
on the allocation
listing

17-Go ta next unit on
allocation hierarchy

18Y . 1-Allot

utilizationto /

14 2-Has
the unit
optimal

threshold or
any annual

capacity limit
of the unit
been

reached?

14 .3-Has hr
8,760 been
reached?

Two step
distribution

Optimal threshold

Maximum threshold
Activity for a unit
depends on

Growth rates,

New units,

Retired units,

Capacity constraints
on other existing
units
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Presentation Notes
First click:  optimal threshold

Second click:  maximum threshold
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Page 4
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19.5-Print out a useful
generation report by unit
for stakeholder review

- v
20-For each hour,
determinethe capacity
ofthe largest unit operating

h 4

21-Therequiredreserve capacity
equals 100% ofthe capacity
ofthe largest unit operating

v

22-Beginning at the first hour
inthe hour of year hierarchy,
compare the required
reserve capacitytothe
amount of generationin the system
not being used.

23-Does
enough
reserve
capacity
existin that
hour?

Page 4: This page checksto ensure that
spinning reserve requirements foreach
region of the system are met. This
portion of the work is performed after
pages 2 and 3 for the generation
calculation and allocations have been
performed for all three fuels (coal, oil,
natural gas). Spinningreserve for any
hour can be satisfied by any extra
capacity in any fuel type. The amount
neededis calculated by finding the
maximum capacity of the largest single
unit running in any hour using any fuel
and multiplying by 100%.

25-Goto
Page 5

23.5Y1-Output a database of
hourly generation/heat input
data for each unit as well as a
summary table of unit
generation/heatinput (base yr
versus future yr)

23Y-
Has hr
8,760
been

reached

Y

Spinning reserve
check

Additional capacity
available up to
100% of largest
unit on line

Sends up a red flag
If reserve
requirements are
not met

A
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26.5-Apply unit level controls for units

25-
Page 5 )
where future retrofits are expectedto occur,

26-For each hour

based on information providedby Statesin
* the Controls and Emissionsfile
ofthe year, for

each unit,
calculate
emissions of
NOx, SO2, and 27-For units subject
CO2(e). tothe Transport
Rule, are
allcapsmet?
( 28-Printouta
usefulreport forthe SIPs and
outputa database (ORL, NIF, or
similar) that can be used for AQ
modeling purposes. Reports need
significant detailto allow review of
the results from application of
transportand other state caps. )
—/
29N-Send up
aflag for
more EE
or control 29-For units subject
heeded N to the Midwestern
and Greenhouse Gas
print out e Reduction Accord,
a useful are all caps
3 report met?

30-For units subject
tothe Regional Greenhouse
Gas Initiative, are
all caps met?

27.5B-Send up aflag that more
control was needed and print
out a useful report detailing
generic controls

|

interested showing compliance/noncompliance with
the climate change caps

[ 31-Stop and print out a useful report for those

30N-Send up
a flag for
more EE or
control
needed and
printout a
useful report

Calculates
emissions

Compares state
and regional
emissions against
supplied caps

Sends up a red flag
caps are not met

Does not currently
assign tool-
generated controls
to ensure caps are
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Presentation Notes
First click:  X on the generic controls.  Does not do that yet.  


Future year (FY) activity Is firmly grounded in BY
meteorology

Many FY estimates may be adjusted by region and
fuel unit type bin in the input_ variables

NonCAMD units may be included IF:
Hourly BY activity data in a CAMD-like format exists

AEO/NERC growth rates are applicable to the unit
Creates a processor log file

Output files are quite large (hourly data):
3,000-4,000 units, most with 8,760 hours of data;
Input and output files each several gigabytes (about 16 GB

total) 'EDEQ

VIRGINW DEPARTMENT OF
E AVIRCRMENTAL OUALITY
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Presenter
Presentation Notes
Takes 13-16 hours for projection processor to run on Virginia Linux system

A lot of knobs and buttons on the tool.

NonCAMD units can be included, but it is labor intensive AND the BY hourly data must exist in a format that is similar to CAMD’s hourly format.

The processor log file is very helpful in determining issues regarding unit and hourly information as well as general processor run information.

Warning:  output files are quite large.  About 16 GB needed for inputs and outputs


Several have been developed
Aids In data review and trouble shooting

Output files are large, but can be manipulated in very

Interesting ways

\
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Presenter
Presentation Notes
We had limited resources when developing this tool.  Most of the resources went to getting the preprocessor and projection code written.  Little left over for bells and whistles. 

So, various state staff and RPO staff have worked on a number of very useful post processors.

Very helpful since there is so much data to review.

Developed by Jin Lin of VA, Byeong Kim of GA, and Joseph Jakuta of OTC

Some examples follow.
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Presentation Notes
Requires about 3-4 hours per region on the Virginia computer system
Plots every unit that operates in the future year
Very handy for finding units that have data anomalies
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Presentation Notes
Second page of graphical post processor


* ORIS/Unit ID
. . e May be used for
» Facility Name, State, Region 0A
* Fuel/Unit Type
» Activity Data e Can be
Annually and OS manipulated into
» Emissions Data charts and
NOX. SO2 spreadsheets
Annually and OS _
» Other data o _Comptared with
Lat/longs mv_en ory
estimates

Retirement dates
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Presenter
Presentation Notes
Requires less than 1 hour of computer time on the Virginia computer system for CONUS runs.
Includes summation data on BY and FY for every unit in the input files.
Very handy for finding units that have data anomalies, making comparisons to other inventories (NEI, SIP etc).
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Pivot Table Options
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Presenter
Presentation Notes
GA came up with some novel ways of using the data in the enhanced unit activity file to drill down and make some interesting review slides.

Here is an example that compares generation at the state level by various fuel/unit types.


Pivot Table Options, Facility Level
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Presenter
Presentation Notes
The charting functions allow you to drill down to specific facilities.
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Pivot Table Options, Unit Level 1L
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Presentation Notes
Or, it allows you to drill all the way down to unit level at a particular facility.  Very useful for important emitters, those that are large or near sensitive air quality areas or both.


Questions? Comments?
Thoughts?
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